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SEQUENCE LISTING 



<110> May, Earl 

Van Horn, Stephanie 
Warren, Patrick V. 
Warren, Richard L. 

<120> dnaE 

<130> GM10237 
<160> 2 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 3129 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 1 



gtgagaagga 


tagaggagaa 


gtgtaaattg 


atcgcacaac 


tagatacaaa 


aacagtctat 


60 


agttttatgg 


aaagcgtcat 


ttcgatcgaa 


aagtatgtga 


gagcagctaa 


agaatacggc 


120 


tacactcatt 


tggctatgat 


ggatattgac 


aatctttatg 


gcgctttcga 


ctttctagag 


180 


attacaaaaa 


aatacggcat 


tcatcctttg 


ctagggcttg 


aaatgacagt 


gtttgtagat 


240 


gatcaggaag 


tgaatttgcg 


ctttttagct 


ctatctagtg 


tgggctatca 


gcagttgatg 


300 


aagctttcga 


cagccaagat 


gcagggggag 


aaaacttggt 


cagtcctgtc 


ccagtacctg 


360 


gaggatatcg 


cggtcattgt 


gccttatttt 


gatagagttg 


agtcgttaga 


actaggctgt 


420 


gattactata 


taggggttta 


tccagaaaca 


ctagcaagcg 


aatttcatca 


tcctatctta 


480 


cctctttatc 


gggtcaacgc 


ttttgaaagc 


agggatagag 


aagttcttca 


agttttaaca 


540 


gcgattaaag 


aaaatctacc 


gctcagagaa 


gttcccttgc 


gttcgagaca 


agatgtcttt 


600 


atatcagcaa 


gttctttaga 


gaaactattc 


caagagcgtt 


ttccgcaagc 


tttggacaat 


660 


ttagaaaagc 


ttatttcagg 


catttcttac 


gacttggata 


ttagtctgaa 


actgcctcgt 


720 


tttaatccag 


ctagaccagc 


agtagaggag 


ttgagagagc 


gtgctgaact 


ggggtttgtt 


780 


cagaaggggt 


tgactagtaa 


agaatatcaa 


gatagactag 


accaagaatt 


gtctgttatt 


840 


catgatatgg 


gctttgatga 


ttatttcttg 


gttgtttggg 


atttgttgcg 


ttttggacga 


900 


tcgaatggct 


attatatggg 


aatgggaagg 


ggttctgcag 


taggcagttt 


ggtttcttat 


960 
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€1 3 

gccttagaca tcacggggat tgacccagta gagaaaaatc tgatttttga acgctttctt 1020 

aatcgtgaac gctataccat gcctgatatt gatattgata tcccagatat ttatcgtcca 108 0 

gattttatca gatatgttgg taataaatat ggtagtaaac atgcggcaca aatcgttact 1140 

ttttcaacct ttggagccaa gcaagctctt cgagatgtct tgaaacgctt tggtgtgcca 1200 

gagtatgaat tatctgcaat tactaagaaa atcagttttc gtgacaatct taagtcggcc 1260 

tatgagggca atctccagtt tcgtcagcaa atcaatagta agttagaata ccaaaaagct 1320 

tttgagattg cttgcaagat agagggctat ccaaggcaaa cctctgtcca tgcggctggt 138 0 

gttgtaatta gtgaccaaga tttaaccaac tacattcctc taaagtatgg tgatgaaatt 144 0 

ccactgactc agtatgatgc tcatggagtt gaggctagcg gacttttgaa gatggacttt 1500 

ctgggactac gaaatttgac ctttgtccag aagatgcaag agttgcttgc tgaaacagaa 1560 

ggtattcacc ttaaaattga agaaatagat ttggaagaca aagaaacgtt agatttattt 1620 

gcctctggaa atacaaaagg tatctttcaa tttgagcaac ctggtgccat tcgcttgctc 1680 

aaacgtgttc aaccagtctg ttttgaagat gtcgtagcaa ctacttctct aaatcgacca 1740 

ggtgcaagtg actacatcaa taattttgtg gcaaggaagc atgggcagga agaagtgact 1800 

gttctagatt cagctctgga ggatattttg gctccaactt atggcattat gctctatcag 1860 

gagcaggtta tgcaggttgc tcagcgattt gctggattta gtcttgggaa ggccgatatt 1920 

ttgcgtcgag ctatgggtaa aaaggatgcc tctgctatgc atgagatgag ggcttccttt 1980 

attcaaggct ccatagaagc aggccatact gcggaaaaat cagagcaggt ttttgatgtt 2040 

atggagaagt ttgcaggtta tggatttaat agatctcatg cctacgccta ctcagccttg 2100 

gccttccagt tggcttattt caaaacgcat tatccagcca ttttttatca ggtcatgtta 2160 

aattattcca acagtgatta cttaatagat gcacttgaag caggttttga agtagcctct 2220 

ctatccatca atactattcc ctatcacgat aaaattgcca acaagtctat ctatataggt 2280 

ttgaaatcga ttaaggggct cagcaaggac ttggcgcttt ggattattga acatagacct 234 0 

tattctaaca ttgaagattt tatagctaaa ttacctgaga attatctgaa acttcctctg 2400 

ctagaacctt tggtaaaagt tggtcttttc gattcatttg aaaaaaatcg tcaaaaagta 2460 

tttaataact tagctaatct atttgaattt gtgaaagagt tgggaagttt gtttggagat 252 0 

gctatttata gttggcagga atcggaagat tggacggaac aagaaaaatt ttatatggaa 258 0 

caagagcttt tagggatagg tgtcagcaaa catccactac aagctattgc aagtaaggct 264 0 

atttacccga ttaccccaat cggaaatttg tcagaaaata gctatgctat tattttggtt 2700 

gaagttcaga aaataaaagt gattcgtacc aaaaagggtg aaaatatggc cttcttacag 2760 

gcagatgata gtaagaaaaa attggatgtc actctctttt cagacttata tcgtcaggtt 2820 

ggacaggaaa taaaagaggg agccttctac tatgtaaaag gaaaaataca atcacgtgat 288 0 

ggccgtttgc aaatgattgc acaagaaata agagaagcag ttgctgaacg cttttggata 2940 

caggtgaaaa atcatgaatc ggatcaagaa atttcacgta ttttagaaca atttaaaggc 3000 

ccaatcccag tcatcatccg gtatgaagag gaacagaaaa ccatcgtttc tccccatcat 3060 

tttgtagcta aatccaatga attagaggag aaattgaatg aaatcgttat gaaaacgatt 3120 

tatcgctaa 3129 
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<210> 2 
<211> 1042 
<212> PRT 

<2 13> Streptococcus pneumoniae 



<400> 2 

Val Arg Arg He Glu Glu Lys Cys Lys Leu He Ala Gin Leu Asp Thr 

15 10 15 

Lys Thr Val Tyr Ser Phe Met Glu Ser Val He Ser He Glu Lys Tyr 

20 25 30 

Val Arg Ala Ala Lys Glu Tyr Gly Tyr Thr His Leu Ala Met Met Asp 

35 40 45 

He Asp Asn Leu Tyr Gly Ala Phe Asp Phe Leu Glu He Thr Lys Lys 

50 55 60 

Tyr Gly He His Pro Leu Leu Gly Leu Glu Met Thr Val Phe Val Asp 
65 70 75 80 

Asp Gin Glu Val Asn Leu Arg Phe Leu Ala Leu Ser Ser Val Gly Tyr 

85 90 95 

Gin Gin Leu Met Lys Leu Ser Thr Ala Lys Met Gin Gly Glu Lys Thr 

100 105 110 

Trp Ser Val Leu Ser Gin Tyr Leu Glu Asp He Ala Val He Val Pro 

115 120 125 

Tyr Phe Asp Arg Val Glu Ser Leu Glu Leu Gly Cys Asp Tyr Tyr He 

130 135 140 

Gly Val Tyr Pro Glu Thr Leu Ala Ser Glu Phe His His Pro He Leu 
145 150 155 160 

Pro Leu Tyr Arg Val Asn Ala Phe Glu Ser Arg Asp Arg Glu Val Leu 

165 170 175 

Gin Val Leu Thr Ala He Lys Glu Asn Leu Pro Leu Arg Glu Val Pro 

180 185 190 

Leu Arg Ser Arg Gin Asp Val Phe He Ser Ala Ser Ser Leu Glu Lys 

195 200 205 

Leu Phe Gin Glu Arg Phe Pro Gin Ala Leu Asp Asn Leu Glu Lys Leu 

210 215 220 

He Ser Gly He Ser Tyr Asp Leu Asp He Ser Leu Lys Leu Pro Arg 
225 230 235 240 

Phe Asn Pro Ala Arg Pro Ala Val Glu Glu Leu Arg Glu Arg Ala Glu 

245 250 255 

Leu Gly Phe Val Gin Lys Gly Leu Thr Ser Lys Glu Tyr Gin Asp Arg 
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260 



265 



270 



Leu Asp Gin Glu Leu Ser Val He His Asp Met Gly Phe Asp Asp Tyr 

275 280 285 

Phe Leu Val Val Trp Asp Leu Leu Arg Phe Gly Arg Ser Asn Gly Tyr 

290 295 300 

Tyr Met Gly Met Gly Arg Gly Ser Ala Val Gly Ser Leu Val Ser Tyr 
305 310 315 320 

Ala Leu Asp He Thr Gly He Asp Pro Val Glu Lys Asn Leu He Phe 

325 330 335 

Glu Arg Phe Leu Asn Arg Glu Arg Tyr Thr Met Pro Asp He Asp He 

340 345 350 

Asp He Pro Asp He Tyr Arg Pro Asp Phe He Arg Tyr Val Gly Asn 

355 360 365 

Lys Tyr Gly Ser Lys His Ala Ala Gin He Val Thr Phe Ser Thr Phe 

370 375 380 

Gly Ala Lys Gin Ala Leu Arg Asp Val Leu Lys Arg Phe Gly Val Pro 
385 390 395 400 

Glu Tyr Glu Leu Ser Ala He Thr Lys Lys He Ser Phe Arg Asp Asn 

405 410 415 

Leu Lys Ser Ala Tyr Glu Gly Asn Leu Gin Phe Arg Gin Gin He Asn 

420 425 430 

Ser Lys Leu Glu Tyr Gin Lys Ala Phe Glu He Ala Cys Lys He Glu 

435 440 445 

Gly Tyr Pro Arg Gin Thr Ser Val His Ala Ala Gly Val Val He Ser 

450 455 460 

Asp Gin Asp Leu Thr Asn Tyr He Pro Leu Lys Tyr Gly Asp Glu He 
465 470 475 480 

Pro Leu Thr Gin Tyr Asp Ala His Gly Val Glu Ala Ser Gly Leu Leu 

485 490 495 

Lys Met Asp Phe Leu Gly Leu Arg Asn Leu Thr Phe Val Gin Lys Met 

.500 505 510 

Gin Glu Leu Leu Ala Glu Thr Glu Gly He His Leu Lys He Glu Glu 

515 520 525 

lie Asp Leu Glu Asp Lys Glu Thr Leu Asp Leu Phe Ala Ser Gly Asn 

530 535 540 

Thr Lys Gly He Phe Gin Phe Glu Gin Pro Gly Ala He Arg Leu Leu 
545 550 555 560 

Lys Arg Val Gin Pro Val Cys Phe Glu Asp Val Val Ala Thr Thr Ser 



565 



570 



575 
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Leu Asn Arg Pro 
580 

Lys His Gly Gin 
595 

lie Leu Ala Pro 
610 

Gin Val Ala Gin 
625 

Leu Arg Arg Ala 

Arg Ala Ser Phe 
660 

Lys Ser Glu Gin 
675 

Phe Asn Arg Ser 
690 

Ala Tyr Phe Lys 
705 

Asn Tyr Ser Asn 

Glu Val Ala Ser 
740 

Ala Asn Lys Ser 
755 

Lys Asp Leu Ala 
770 

Glu Asp Phe lie 
785 

Leu Glu Pro Leu 

Arg Gin Lys Val 
820 

Glu Leu Gly Ser 

835 

Glu Asp Trp Thr 
850 

Gly lie Gly Val 
865 

lie Tyr Pro lie 



Gly Ala Ser Asp 

Glu Glu Val Thr 
600 

Thr Tyr Gly lie 
615 

Arg Phe Ala Gly 
630 

Met Gly Lys Lys 
645 

lie Gin Gly Ser 

Val Phe Asp Val 
680 

His Ala Tyr Ala 
695 

Thr His Tyr Pro 
710 

Ser Asp Tyr Leu 
725 

Leu Ser lie Asn 

He Tyr He Gly 
760 

Leu Trp He He 
775 

Ala Lys Leu Pro 
790 

Val Lys Val Gly 
805 

Phe Asn Asn Leu 

Leu Phe Gly Asp 

840 

Glu Gin Glu Lys 
855 

Ser Lys His Pro 
870 

Thr Pro He Gly 



Tyr He Asn Asn 
585 

Val Leu Asp Ser 

Met Leu Tyr Gin 
620 

Phe Ser Leu Gly 
635 

Asp Ala Ser Ala 
650 

He Glu Ala Gly 
665 

Met Glu Lys Phe 

Tyr Ser Ala Leu 
700 

Ala He Phe Tyr 
715 

He Asp Ala Leu 
730 

Thr He Pro Tyr 
745 

Leu Lys Ser He 

Glu His Arg Pro 
780 

Glu Asn Tyr Leu 
795 

Leu Phe Asp Ser 
810 

Ala Asn Leu Phe 
82 5 

Ala He Tyr Ser 

Phe Tyr Met Glu 
860 

Leu Gin Ala He 
875 

Asn Leu Ser Glu 



Phe Val Ala Arg 
590 

Ala Leu Glu Asp 
605 

Glu Gin Val Met 

Lys Ala Asp He 
640 

Met His Glu Met 
655 

His Thr Ala Glu 
670 

Ala Gly Tyr Gly 
685 

Ala Phe Gin Leu 

Gin Val Met Leu 
720 

Glu Ala Gly Phe 
735 

His Asp Lys He 
750 

Lys Gly Leu Ser 
765 

Tyr Ser Asn He 

Lys Leu Pro Leu 
800 

Phe Glu Lys Asn 
815 

Glu Phe Val Lys 
830 

Trp Gin Glu Ser 
845 

Gin Glu Leu Leu 

Ala Ser Lys Ala 
880 

Asn Ser Tyr Ala 



885 890 895 

lie lie Leu Val Glu Val Gin Lys lie Lys Val lie Arg Thr Lys Lys 

900 905 910 

Gly Glu Asn Met Ala Phe Leu Gin Ala Asp Asp Ser Lys Lys Lys Leu 

915 920 925 

Asp Val Thr Leu Phe Ser Asp Leu Tyr Arg Gin Val Gly Gin Glu He 

930 935 940 

Lys Glu Gly Ala Phe Tyr Tyr Val Lys Gly Lys He Gin Ser Arg Asp 
945 950 955 960 

Gly Arg Leu Gin Met He Ala Gin Glu He Arg Glu Ala Val Ala Glu 

965 970 975 

Arg Phe Trp He Gin Val Lys Asn His Glu Ser Asp Gin Glu He Ser 

980 985 990 

Arg He Leu Glu Gin Phe Lys Gly Pro He Pro Val He He Arg Tyr 

995 1000 1005 

Glu Glu Glu Gin Lys Thr He Val Ser Pro His His Phe Val Ala Lys 

1010 1015 1020 

Ser Asn Glu Leu Glu Glu Lys Leu Asn Glu He Val Met Lys Thr He 
1025 1030 1035 1040 

Tyr Arg 



-6 - 



